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Introduction
Alcohol and other drug (AOD) use disorders are highly prevalent among people living with (PLWH). [1] [2] [3] An estimated 8%-18% of PLWH persons in the United States have an alcohol use disorder. 1, 2 Over 50% of PLWH report ever having used illicit drugs, 3 and about 25% report symptoms of substance abuse. 4 Many studies have reported deleterious effects of AOD use disorders on adherence to human immunodeficiency virus (HIV) treatment and clinical outcomes. [5] [6] [7] [8] [9] [10] [11] [12] [13] [14] Even among PLWH in a fully integrated HIV medical care program, diagnosis of AOD use disorders is associated with excess mortality. 15, 16 Moreover, PLWH with AOD use disorders frequently have comorbid mental health disorders 15, 17 and are at increased risk of engaging in HIV transmission risk behaviors (e.g., through condomless sex or needle sharing). [18] [19] [20] [21] [22] [23] As in other AOD use populations, relatively few PLWH with AOD use disorders receive addiction treatment services. A previous multisite study in the United States reported that less than half of PLWH with AOD use disorders and chronic mental health disorders received any addiction services during 2000-2002. 9 In a study of PLWH receiving care within Kaiser Permanente Northern California, 15% of patients diagnosed with an AOD use disorder initiated outpatient treatment within 1 year of diagnosis. 24 PLWH appear either to have insufficient access or to make inadequate use of behavioral health services. The Andersen behavioral model of health care utilization 25 has contributed to the understanding of AOD use disorder treatment initiation in prior studies. 24, 26 Treatment initiation may be determined by predisposing (e.g., demographic factors), need (e.g., diagnosis, comorbidity), and enabling (e.g., insurance, social variables) factors. It is particularly important to study these factors among PLWH because how these factors influence their care seeking may vary from the general population and there may be important implications for tailored interventions that would draw PLWH to services. Previous studies have assessed the utilization of AOD use disorder treatment among PLWH compared with patients without an HIV diagnosis. One small study reported similar adherence to methadone maintenance treatment among PLWH compared with HIV-uninfected patients in China, 27 whereas another study using a national sample of substance abuse treatment programs in the United States suggested that HIV infection was associated with decreased odds of waiting more than 1 month for AOD use disorder treatment entry. 28 Healthcare Effectiveness Data and Information Set (HEDIS) AOD Initiation and Engagement of Treatment (IET) measures are used to evaluate care quality in health care systems. Documented visits with associated AOD use disorder diagnoses can serve as proxies for quality measures. However, data on the HEDIS AOD-IET measures are lacking among PLWH, and little is known about whether performance on these measures differs between PLWH and patients without an HIV diagnosis in large health care systems.
Also lacking are data describing health care utilization among PLWH with AOD use disorders compared with those without an HIV diagnosis. HIV medical care generally follows an HIV specialty model, with support provided by other staff, including HIV specialty nurses, case managers, and clinical pharmacists. PLWH engaged in HIV medical care have routine visits to primary care or HIV specialty care for antiretroviral medication monitoring, preventive care services, and laboratory tests. However, previous studies demonstrated that PLWH with AOD use disorders utilize primary care and preventive health services at suboptimal rates, and they are more likely to have disproportionately high hospitalization rates and more emergency department (ED) visits compared with PLWH without AOD use disorders. [29] [30] [31] Understanding health care utilization patterns among PLWH with AOD use disorders can help identify care gaps and inform targeted intervention efforts.
The current study is part of a larger study on organizational and patient factors associated with HEDIS AOD-IET measures presented by Weisner et al. 32 in this same issue of this journal. Although HIV status was embedded in a measure of medical comorbidity in the parent study, it was not specifically investigated. In the current study, we examined whether HIV status is associated with HEDIS AOD-IET performance measures and health care utilization within 45 days immediately following a new diagnosis of AOD use disorder in a diverse patient population in the United States.
Methods

Study setting
This study was conducted in 7 health care delivery systems of the Health Systems Node of the National Institute on Drug Abuse's Clinical Trials Network, with participants identified through electronic health records (EHR) and claims data. The 7 health care systems are members of the Health Care System Research Network (HCSRN). 33 Each health care system utilizes a system-wide EHR and provides comprehensive medical care. These health care systems serve diverse patient populations with different demographic, insurance (commercial, Medicaid, and Medicare plans), and geographic (urban, suburban, and rural areas) characteristics; organizational characteristics differ across the systems as well (e.g., health care systems that contract out AOD use disorder services and those that provide them internally). EHR and insurance claims data at the study sites have been restructured into a common, standardized format called the "Virtual Data Warehouse" (VDW), which facilitates multisite collaborative research by allowing programs written at one site to be distributed and efficiently run at other sites with minimal site-specific customization.
Study population
The study sample included adult patients (age ≥18) who qualified for the HEDIS AOD-IET measures identified between October 1, 2014, and August 15, 2015, at the 7 study sites. Per HEDIS definitions, adult patients with a "new" AOD use disorder index diagnosis, defined as having no AOD use disorder diagnoses in the 60 days before the index diagnosis, were included in the denominator. The first "new" AOD use disorder diagnosis code was captured as the index diagnosis in the analysis if a patient had more than 1 AOD use disorder diagnosis code given at the same encounter. In addition, we required that patients be continuously enrolled in the health care system 2 months prior to the index diagnosis date through 44 days after the index date to capture the patient's history of previous AOD use disorder diagnosis and allow adequate follow-up to assess AOD use disorder treatment engagement measure per HEDIS definition. PLWH were defined as having a documented International Classification of Diseases, Ninth Revision (ICD-9), code for HIV infection (ICD-9: 042) at or within 1 year prior to the date of the index AOD use disorder diagnosis.
HEDIS AOD-IET measures
The HEDIS AOD-IET measures were defined following the National Committee for Quality Assurance (NCQA) Measure Technical Specifications. 34, 35 All health care encounters with an index AOD use disorder diagnosis at an outpatient (including urgent care), ED, or inpatient setting were captured. For each index identification, the type of diagnosis (alcohol, opioid, barbiturate, cocaine, cannabis, amphetamine, hallucinogen, and unspecified), care setting, and specialty department of the encounter were identified. According to the HEDIS AOD-IET definition, an index diagnosis given at an inpatient setting (excluding those ICD-9 procedure codes for detoxification only, which account for 2% of inpatient encounters in this study) was considered to be initiation of treatment per HEDIS definition, whereas an index diagnosis given at an emergency department or outpatient encounter required a subsequent AOD use disorder service visit (not including detoxification or emergency department visits) within (≤) 14 days of the index diagnosis in order to be considered initiation. Treatment engagement is defined as having 2 or more AOD use disorder treatment encounters (including inpatient admission, outpatient visits, intensive outpatient visits, or partial hospitalizations) within (≤) 30 days after initiating treatment. Each inpatient admission was considered 1 encounter regardless of the length of the hospital stay. For members who initiated treatment via an inpatient stay, the discharge date was used as the start of the 30day engagement assessment period. Consistent with the HEDIS definition, the engagement rate was calculated among all patients who initiated treatment regardless of the care setting for the index episode diagnosis.
Outpatient health care utilization
Frequencies of all outpatient visits to primary care, ED, psychiatry/addiction treatment services, and any other specialty care visits (including HIV care visits in infectious disease department) made in the 45 days immediately after the index diagnosis were extracted from EHR and claims data; hospitalizations were not counted because of the short follow-up period.
Covariates
Patients' demographic characteristics (age at index AOD use disorder diagnosis, sex, race/ ethnicity), length of health care system membership in the year prior to the index date (allowing for an up to 30 days' gap), HIV status, insurance type (commercial, Medicare, or Medicaid), location and type of the index AOD use disorder diagnosis, and location of the treatment initiation visit were ascertained. AOD use disorder diagnoses assigned to few patients were categorized as "Others" in the analysis. Co-occurring medical and psychiatric conditions (including anxiety and depression) and history of AOD use disorders based on ICD-9 diagnosis codes in the year prior to index were also extracted. These measures included the 18 main categories from the Healthcare Cost and Utilization Project (HCUP) clinical classifications. 36 Treatment for AOD use disorder including detoxification received in a year prior to the index episode was also captured. The Charlson comorbidity index, with weight for human immunodeficiency virus/acquired immunodeficiency syndrome ( HIV/ AIDS) excluded, was calculated for all patients based on diagnosis codes made in the year prior to the index episode. 37 An indicator variable for different health care systems was created to allow adjustment for potential intracluster effect in analysis.
Statistical analysis
We calculated the proportion of patients who initiated AOD use disorder treatment among those who had an eligible encounter during the study period. Among those who initiated treatment, we calculated the proportion of patients who met the HEDIS criteria for engagement in the treatment. The rates of treatment initiation and engagement were calculated in the overall sample and by HIV infection status at the time of index diagnosis. Health care utilization patterns were evaluated by calculating the distribution of the number of all visits to primary care, ED, psychiatry or AOD use disorder treatment services, and other outpatient specialty care (including outpatient visits to any specialty care setting other than psychiatry and addiction treatment services) within 45 days following the index episode. 
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We conducted chi-square test or Fisher's exact test (for categorical variables) to compare the distribution of demographic and clinical characteristics and health care utilization between PLWH and patients without an HIV diagnosis. We used Wilcoxon-Mann-Whitney test to compare the distribution of length of health care system membership. Bivariable and multivariable logistic regression models were used to identify the crude and adjusted association between HIV infection and other factors associated with initiation and engagement of AOD use disorder treatment.
We included index diagnosis only at outpatient and ED settings in statistical models to assess factors associated with treatment initiation, because an index diagnosis made at an inpatient setting was considered to be initiation of treatment per HEDIS definition. All patients who initiated treatment (regardless of the care setting for the index diagnosis) were included in the statistical models examining factors associated with treatment engagement.
All multivariable analyses on the effect of HIV infection on AOD use disorder treatment initiation and engagement were adjusted for membership length, index diagnosis, other medical conditions diagnosed in the prior year, department for the index episode, AOD detoxication in the prior year, and mental health disorder diagnoses in the prior year. Study site was also adjusted to account for potential intracluster effect in multivariable models.
Variable selection for the models was based on the Andersen behavioral model of health care utilization. 25 In addition, a subanalysis was conducted to identify factors associated with treatment initiation and engagement among PLWH only. All analyses were performed using SAS version 9.3 (SAS Institute, Cary, North Carolina).
This research was reviewed and approved by the institutional review board at Kaiser Permanente Northern California (the lead site). This study met requirements for a waiver of informed consent.
Results
A total of 86,565 adult patients who had at least 1 "new" AOD use disorder diagnosis who met the inclusion criteria between October 1, 2014, and August 15, 2015, were identified, including 469 PLWH and 86,096 patients without an HIV diagnosis. The demographic and clinical characteristics of these 2 cohorts at the index identification are presented in Table 1 Within 45 days after the index AOD use disorder diagnosis, PLWH had more visits to ED and other outpatient specialty care (P < .01) whereas utilization of primary care and psychiatry/addiction services was similar between the 2 groups ( Table 2 ). Among all patients with an eligible index diagnosis in any care setting during the study period, unadjusted treatment initiation rate was 28% (24,188/86,565) . PLWH had a similar initiation rate compared with patients without an HIV diagnosis (P = .54) ( Table 3 ). However, after excluding the index diagnosis encounters at an inpatient setting, the overall adjusted treatment initiation rate was reduced to 10% among PLWH and 11% among patients without an HIV diagnosis ( In the multivariable analysis, after adjustment for HIV status, patients who were 65 years or older, being Asian, black/African American, or Hispanic, or being insured through Medicare or Medicaid programs were less likely to initiate treatment; male patients were more likely to initiate treatment compared with female patients (Table 4 ). Compared with those with an index diagnosis of alcohol use disorder, patients with an index diagnosis of cannabis use disorder were less likely to initiate treatment (OR: 0.50, 95% CI: 0.46-0.55), whereas patients with an index diagnosis of opioid use disorder were more likely to initiate treatment (OR: 1.15, 95% CI: 1.06-1.24). Patients with a depression diagnosis and those who had a history of detoxification treatment in the prior year were more likely to initiate treatment (OR: 1.20, 95% CI: 1.13-1.28 and OR: 1.74, 95% CI: 1.46-2.08, respectively). Compared with patients who received an index diagnosis in primary care settings, those who received an index diagnosis in the ED, a psychiatry and behavioral health services department, or other specialty care setting were more likely to initiate treatment (Table 4 ). Factors significantly associated with poor AOD use disorder treatment engagement included being 65 years or older, black race, and having Medicare or Medicaid insurance coverage (Table  4 ). Patients who were 30-49 years old were more likely to engage in AOD use disorder treatment. Having received detoxification treatment in the prior year was associated with better engagement (OR: 1.36, 95% CI: 1.02-1.80). Compared with patients who received the index AOD use disorder diagnosis in a primary care setting, patients who received the diagnosis in ED or inpatient settings were less likely to engage in treatment (OR: 0.77, 95% CI: 0.66-0.90 and OR = 0.23, 95% CI: 0.20-0.27, respectively), whereas patients who received the diagnosis in a psychiatry or behavioral health services department were more likely to engage in treatment (OR: 3.46, 95% CI: 3.02-3.96).
To identify specific factors associated with AOD use disorder treatment initiation and engagement in PLWH, we conducted a subanalysis of the 369 PLWH with an index diagnosis in outpatient or ED settings. Among those, 38 patients (10.3%) initiated treatment per HEDIS definition. PLWH who initiated treatment were more likely to have less than 12month membership prior to the index AOD use disorder diagnosis (28.9%) compared with those who did not initiate treatment (11.2%) (OR: 0.31, 95% CI: 0.14-0.67). Among 137 PLWH who initiated AOD use disorder treatment (regardless of care setting for the index AOD use disorder diagnosis), 12 patients (8.8%) engaged in treatment per HEDIS definition. The Charlson comorbidity score was similar between treatment initiators and noninitiators, whereas PLWH who engaged in AOD use disorder treatment had a lower average Charlson comorbidity score of 6.5 (standard deviation [SD]: 0.8) compared with those who did not engage in treatment (7.8, SD: 2.5) (P = .02). Due to the small sample size of PLWH in the subanalysis, multivariable models did not converge; only the results of bivariate analyses were produced for risk factors associated with HEDIS AOD-IET measures. AOD use disorder treatment initiation was not statistically associated with demographics or index AOD use disorder diagnosis, but it was inversely associated with length of health plan membership (OR: 0.31, 95% CI: 0.14-0.67). Compared with those diagnosed at primary care, PLWH were more likely to initiate AOD use disorder treatment if he/she received the index AOD use disorder diagnosis in the ED (OR: 2.46, 95% CI: 1.03-5.85) or in a psychiatry and behavioral health service department (OR: 2.76, 95% CI: 1.02-7.48). In the bivariate analysis, a higher Charlson comorbidity score was associated with a lower likelihood of engagement (OR: 0.61, 95% CI: 0.40-0.94). There was no other factor statistically significantly associated with engagement in the subanalysis.
Discussion
This large multisite population-based study examined the association of HIV status with HEDIS AOD-IET measures and identified differences in characteristics of patients diagnosed with AOD use disorders by HIV status. We found that PLWH were more likely to have a drug dependence/abuse diagnosis as the index AOD use disorder, a higher Charlson comorbidity score, and a much higher prevalence of HCV diagnosis in the year prior to the index diagnosis, compared with patients without an HIV diagnosis. The much higher prevalence of HCV infection among PLWH compared with patients without an HIV diagnosis emphasizes the need to manage chronic comorbidities among PLWH.
Despite the higher proportion of PLWH with a history of AOD use disorder and had a mental disorder diagnosis in the year prior to the index AOD use disorder diagnosis, utilization of psychiatry services was low, whereas utilization of ED was high among PLWH within 45 days after the index episode. Among patients who initiated treatment, only a small fraction of the patients engaged in AOD use disorder treatment in both groups. As depression often has a detrimental effect on patient treatment engagement, the relatively lower engagement rate observed in PLWH may be partially attributable to the higher depression rate among PLWH in our study sample.
Comparison of rates of treatment initiation in this study with those based on other studies is challenging due to variability in time frame and treatment measurement. However, our observed rates are similar to those found in prior studies in general population, in which a minority of patients (approximately 15%-30%) with AOD use disorders received specialty care treatment. [38] [39] [40] Our rates are also similar to those in prior studies of PLWH, 9, 26 demonstrating the significant health care gap between clinical need and receipt of addiction treatment in PLWH.
The observed lower AOD use disorder treatment initiation rate in primary care suggests that the process of AOD use disorder treatment referral and care coordination between primary care and AOD use disorder specialty care settings may need to be enhanced and integration of AOD use disorder specialty care in primary care settings may have great potential in improving AOD use disorder treatment initiation and engagement. Previous studies have suggested that enhancing AOD use disorder screening in primary care and integrating AOD use disorder screening and treatment services with primary care may help patients obtain critical treatment. For example, one study found that patients with both AOD use disorders and chronic medical conditions had better alcohol and drug use outcomes when primary medical care was integrated with addiction treatment services. 41 Future studies focusing on identifying and addressing barriers to care linkage, coordination, and integration will likely improve the AOD use disorder treatment initiation rate in primary care settings. Although those receiving an index AOD use disorder diagnosis in ED were more likely to initiate treatment and patients with an index AOD use disorder diagnosis given in an inpatient setting were considered to be initiating of treatment per HEDIS definition, the lower engagement rates among patients receiving ED and inpatient care for AOD use disorder are concerning. It suggests that those patients may have a different health care-seeking pattern in general from those who were diagnosed in primary care and psychiatry or behavioral health services department. Those patients may not engage in primary care and may use ED and inpatient care to address severe diseases and symptoms that require intensive treatment. This finding underscores the need for getting patients connected with appropriate AOD use disorder treatment care teams prior to discharge in ED and inpatient settings. We also observed that patients who received detoxification in the past year were more likely to both initiate and engage in treatment, which may suggest that patients who have received a previous AOD use disorder intervention are more receptive to a future AOD use disorder treatment. Furthermore, the higher prevalence of drug use disorders in PLWH and observed association between a higher Charlson comorbidity score and poorer engagement among PLWH warrant further studies to identify better strategies to integrate AOD use disorder treatment and comorbidity management with routine HIV primary care. 
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Limitations
This was an observational study based on EHR and claims data to identify coded AOD use disorder diagnosis. There may have been misclassification of treatment initiation and engagement due to incomplete capture of outside claims data in some study sites. There was also some variation in coding of "department" across the sites. To keep the definition of this variable consistent in the analysis, psychiatry and addiction department were combined in the analyses, as some study sites provided addiction treatment within psychiatry department. Most of the PLWH receive HIV primary care in infectious disease department, which was categorized as "other specialty care," which may partially contribute to the higher utilization of other specialty care among PLWH compared with patients without an HIV diagnosis in this study sample. Data on insurance status were missing for one study site, because insurance information was not included in the VDW Enrollment table for sites that did not have traditional plan-based enrollment information. Since AOD use disorder is typically underdiagnosed in general medical care settings and we relied on ICD-9 codes recorded in the EHR to identify patients with an index diagnosis, we may have missed some cases due to undercoding. Because the follow-up period was very short (45 days after the index AOD use disorder diagnosis) for the HEDIS measures, we only included outpatient encounters in the analysis for health care utilization after the index AOD use disorder diagnosis. Most PLWH in this study population were men and white, limiting generalizability of the findings among female PLWH or other HIV-infected minority patients. The sample size for PLWH in our study population was small, which impeded multivariable analysis on factors associated with initiation and engagement stratified by HIV infection status and HIV-specific clinical information.
Conclusions
HEDIS-defined AOD use disorder treatment initiation and engagement rates were low in both PLWH and patients without an HIV diagnosis. Given the many negative effects of untreated AOD use disorder on HIV disease management and onward transmission risk, future studies need to focus on developing strategies to efficiently integrate AOD use disorder screening and treatment with HIV medical care. 
